Phytochemical investigation of the dried leaves of Verbascum blattaria L. (Scrophulariaceae) led to the isolation and identification of five known compounds, E-harpagoside, laterioside, kaempferol 3-O-β-D-glucopyranoside, bis(2-ethylhexyl)phthalate, and (2S)-liquiritigenin. The structures of these compounds were determined by physical and spectroscopic data analysis. All compounds were isolated from V. blattaria for the first time. In the present phytochemical study of the ethyl acetate-soluble fraction of the leaves of Verbascum blattaria L., five known compounds (1-5) were isolated. Compound 1 was identified as E-harpagoside by comparison of its physical and spectroscopic data with the published values [10] . Harpagoside, which showed signals at δ H 3.77 (d, J = 3.8 Hz, H-6) and δ C 88.8 (C-8) in its 1 H-and 13 C-NMR spectra, has been reported to have a β-orientation for 6-OH and an α-orientation for 8-CH 3 [10, 11] . According to these relative configurations, the 1 H-1 H NOESY correlations of H-10/H-7α, H-1, H-9/H-7β, and H-6/H-4 also provided evidence that H-10, H-1, and H-6 were on the α-face and H-9, 5-OH, and the 8-cinnamate group on the β-face. Compound 2 showed very similar 1 H-and 13 C-NMR spectra as 1 except for the resonances at δ H 2.85 (d, J = 8.4 Hz, H-5)/ δ C 41.9 (C-5) and the different splitting pattern at δ H 2.96 (d, J=8.4 Hz, H-9) for 2. These observations indicated the absence of a hydroxyl functionality at C-5 of 2. The 1 H-1 H NOESY correlations of H-10/H-7α, H-1 and H-9/H-7β, H-6 and the large coupling constant J 5,9 = 8.4 Hz observed in the 1 H NMR spectrum of 2 allowed us to assign the relative configurations as 6-α-OH, 8-α-CH 3 , 5-Hβ, 9-Hβ, and 1-Hβ in the structure of 2 [12] . Further analysis of the 2D-NMR spectra of 2 led to the identification of 2 as laterioside [12] . Moreover, to the best of our knowledge, compound 5 has never been reported previously from Scrophulariaceae.
The genus Verbascum belongs to the family Scrophulariaceae, which is represented by 200 genera and 2500 species [1] . The genus Verbascum is composed of 228 species and distributed in various areas including Asia, Europe, North America, and North Africa [2] . Verbascum species have long been used as herbal medicines for treating respiratory problems, asthma, inflammation, diarrhea, and migraine [3] . Diverse types of compounds such as flavonoids [4] , iridoids [5] , and glycerides [6] have been reported as constituents of V. blattaria. Although Verbascum species have been reported to exhibit antinociceptive [7] , anti-inflammatory [7] , antifungal [8] , and wound healing [9] activities, there has been no biological study of V. blattaria.
In the present phytochemical study of the ethyl acetate-soluble fraction of the leaves of Verbascum blattaria L., five known compounds (1-5) were isolated. Compound 1 was identified as E-harpagoside by comparison of its physical and spectroscopic data with the published values [10] . Harpagoside, which showed signals at δ H 3.77 (d, J = 3.8 Hz, H-6) and δ C 88.8 (C-8) in its 1 H-and 13 C-NMR spectra, has been reported to have a β-orientation for 6-OH and an α-orientation for 8-CH 3 [10, 11] . According to these relative configurations, the 1 H-1 H NOESY correlations of H-10/H-7α, H-1, H-9/H-7β, and H-6/H-4 also provided evidence that H-10, H-1, and H-6 were on the α-face and H-9, 5-OH, and the 8-cinnamate group on the β-face. Compound 2 showed very similar 1 H-and 13 C-NMR spectra as 1 except for the resonances at δ H 2.85 (d, J = 8.4 Hz, H-5)/ δ C 41.9 (C-5) and the different splitting pattern at δ H 2.96 (d, J=8. 4 Hz, H-9) for 2. These observations indicated the absence of a hydroxyl functionality at C-5 of 2. The 1 H-1 H NOESY correlations of H-10/H-7α, H-1 and H-9/H-7β, H-6 and the large coupling constant J 5,9 = 8.4 Hz observed in the 1 H NMR spectrum of 2 allowed us to assign the relative configurations as 6-α-OH, 8-α-CH 3 , 5-Hβ, 9-Hβ, and 1-Hβ in the structure of 2 [12] . Further analysis of the 2D-NMR spectra of 2 led to the identification of 2 as laterioside [12] . Compounds 3-5 were identified as kaempferol 3-O-β-D-glucopyranoside [13] , bis(2-ethylhexyl)phthalate [14] , and (2S)-liquiritigenin [15] , respectively, by comparisons of their NMR and physical data with those of reported values. The configuration at C-2 of 5 was determined as S, due to its CD spectrum (a positive Cotton effect at 328 nm and a negative Cotton effect at 280 nm) [16] . Compounds 1-5 were isolated from V. blattaria for the first time in the present study. FII-1 -FII-15) . FII-14 (48 mg) was purified with Sephadex LH-20 ( 2 × 75 cm) using MeOH 100% as solvent system to provide 3 (7 mg) . Fraction FIII (0.37 g) was separated by MPLC (RediSep Rf, normal phase, 150 × 30 mm i.d.) using a gradient solvent system, CHCl 3 -MeOH (95:5 to MeOH 100% v/v), furnishing 12 fractions (FIII-1 -FIII-12) . A mixture of fraction FIII-6 and FIII-7 (112 mg) was subjected to reversed-phase CC with gradient mixtures of MeOH-H 2 O (1:1 to MeOH 100%, v/v) to afford 4 fractions (FIII-6-1 -FIII-6-4). Compounds 1 (13 mg) and 2 (11 mg) were isolated from fraction FIII-6-3 (67 mg) by HPLC (YMC-Pack Pro C18, 5μm, 250 × 20 mm i.d.) with an isocratic solvent system of acetonitrile-H 2 O (3:7, 2 mL/min). Combined fractions FIV to FVI (311 mg) were subjected to normalphase CC with gradient mixtures of CH 2 Cl 2 -MeOH (99:1 to MeOH 100% v/v) to afford 10 sub-fractions (FIV-1 -FIV-10). Compound 4 (4 mg) was isolated from fraction FIV-3 (22 mg) through Si-gel CC ( 2 × 30 cm), using a gradient solvent system of CH 2 Cl 2 -MeOH (100 % to 9:1). Fraction FIV-6 ~ FIV-9 (187 mg) was chromatographed over a reversed-phase column (ϕ 2 × 30 cm), using a gradient solvent system of acetonitrile-H 2 O (1:9 to 1:1) to yield 7 fractions (FIV-6-1 -FIV-6-7). Fraction FIV-6-6 was subjected to reversed-phase CC (ϕ 2 × 30 cm) again, using an isocratic mixture of acetonitrile-H 2 O (1:2, v/v) to yield 9 fractions (FIV-6-6-1 -FIV-6-6-9). Compound 5 (1 mg) was provided from sub-fraction FIV-6-6-3 (3 mg) by Sephadex LH-20 CC ( 2 × 75 cm), eluted with MeOH 100%. (1) [α] D 21 : −43.0 (c 0.1, MeOH) [17] .
E-Harpagoside
Laterioside (2) [α] D 21 : −37.0 (c 0.2, MeOH) [17] .
Kaempferol 3-O-β-D-glucopyranoside (3)
[α] D 24 : +16.4 (c 0.1, MeOH) [13] . 
